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WHAT IS CLAIMED IS: 

^'V A method for forming a silicon oxide layer over a substrate 

2 disposed in a high o^nsity plasma substrate processing chamber, said method 

3 comprising: 

4 flowing a process gas into the substrate processing chamber, said 

5 process gas comprising a silicon-containing source, an oxygen-containing source and a 

6 fluorine-containing source; 

7 forming a plasma frdm said process gas; and 

8 heating the substrate to \temperature above 450°C during deposition of 

9 said silicon oxide layer. 



5* w >^ v- The method of claim 1 wherein the substrate is heated to a 

jjp 2 temperature abov£ 500°C during deposition of said silicon oxide layer. 



1 3. \The method of claim 1 wherein the substrate is maintained at a 

2 temperature between 50Q-600°C during deposition of said silicon oxide layer. 



1 4. The n^thod of claim 1 wherein said silicon-containing gas is 

2 SiH 4 . 



1 5. The method\f claim 1 wherein said oxygen-containing source is 

2 0 2 . 

1 6. Tl^Aaethod of claim 1 wherein said silicon oxide layer has a 

2 fluorine content of less tham/,0 at. %. 



7 \ Th< 

A either NF3 or a fluoroc^> 




The method of claim 6 wherein said fluorine-containing source is 
/2 either NF3 or a fluoroc^on having a formula of C n F2 n +2 where n is a positive integer. 

l^i ty^y^ 8. \ v ^The method of claim 7 wherein the plasma has an ion density of 
^A>2 at least 1 x 10 11 ipns/cr 

1 9. The metfibdof claim 1 wherein a flow ratio of said 

2 oxygen-containing source to said silitx^i-containing source is between 1.4-3.0:1 

3 inclusive. 
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\i 0. A method for forming a silicon oxide layer over a substrate 
disposed in a hig(i density plasma substrate processing chamber, said method 
comprising: 

(a) V flowing a first gas into the substrate processing chamber; 

(b) Arming a plasma having an ion density of at least 1 x 10 11 
ions/cm 3 from said first gas and allowing said plasma to heat said substrate; 

(c) thereafter, flowing a process gas comprising a silicon-containing 
source, an oxygen-containing seairce and a fluorine-containing source into said 
substrate processing chamber; anc 

(d) forming a plasma having an ion density of at least 1 x 10 11 
ions/cm 3 from said process gas and allowing said plasma to heat said substrate to a 
temperature at or above 450°C during deposition of said silicon oxide layer. 




1 1. \ The method of claim 10 wherein said oxygen-containing source 
is O2 and said silicoV-containing source is SiH 4 . 

12. \he method of claim 1 1 wherein said first gas comprises one or 
more of argon and O2. 

13. The iWhod of claim 10 wherein said fluorine-containing source 
is either NF 3 or a gas having the formula of C n F2 n +2 where n is a positive integer. 



14. The methad of claim 13 wherein a flow ratio of said 
oxygen-containing source to said silicon-containing source is between 1.4-3.0:1 
inclusive. 



s^lic 



15. Th\ method of claim 10 wherein said silicon oxide layer has a 
fluorine content of less than^.O at. %. 

fS^s^ 16. ^N^he method of claim 10 wherein in (d) said plasma heats said 
substrate to a temperature of 500°C or more. 



17. A method for forming a silicon oxide layer over a substrate 
disposed in a high density plasrpa substrate processing chamber, said method 
comprising: 



siqiasi 
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4 (a) flowing a first gas comprising at least one of an inert gas and 0 2 

5 into the substrate processing chamber; 

6 \ (b) forming a plasma having an ion density of at least 1 x 10 u 

7 ions/cm 3 \from said first gas and allowing said plasma to heat said substrate; 

8 \ (c) thereafter, depositing said silicon oxide layer by flowing a 

9 process gaSs comprising SiH 4? O2 and a fluorine-containing source into said substrate 

1 0 processing \chamber while maintaining said plasma and allowing said plasma to heat 

1 1 said substra\e to a temperature above 450°C during deposition of said silicon oxide 

12 layer; 

13 \ wherein said silicon oxide layer has a fluorine concentration of 1.0 at. % 

14 or less. 

vXii 

W 1 l\8. The method of claim 17 wherein said silicon oxide layer has a 

» \ 

HI 2 fluorine content 6f 0.6 at. % or less. 



^ 1 19. ' The method of claim 18 wherein a flow rate of said 



Mi 



A 



2 fluorine-containing Source is greater than or equal to a flow rate of SiH4. 

1 20. \ The method of claim 17 wherein said fluorine-containing source 

2 is NF 3 . 

1 21. The method of claim 17 wherein said fluorine-containing source 

2 is a fluorocarbon having V formula of C n F2 n +2 where n is a positive integer. 

^ 

1 22. The v method of claim 17 wherein a flow ratio of said 

2 oxygen-containing source to said silicon-containing source is between 1.6-2.5:1 

3 inclusive. 

1 23. The method of claim 20 wherein a flow rate of NF3 is between 

2 50-150 seem and a flow rate of SiH 4 is between 50-150 seem. 

\ 

1 24. The method of claim 23 wherein a flow rate of NF3 is greater 

2 than or equal to a flow rate of SiH 4 . 

4 
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